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Whean the cities are heatod up in the summer,
thay are threatensd on several counts by
thundersterms and hightning. Thermal con-
vectton enhances the formation of thunder-
storms, also, hagh buildings and antennae
hawve an almost maegics? attraction to light-
ming. It is not unusual for this to result in seri-
aug overvoltage damage This piclure was
takan in Cologne, Germany,

A sudden onset of wintor has a particularly
fatal offect in cities aince it ususlly brings
traffic to & complete standstl| Water pipes
fraeze up during cold spells and it ks not until
tha thaw that tha full extant of the demage
amargas Last year ton 80 extrems onset of
wintar kit the conurbarions on the US East
Coast This picture shows Times Square in
Mew York City after 8 haavy blizeard m 1996

In tha summar solar rediation heats up the
concrata deserts of large cities mora than their
environs, which is why heat waves ars usually
rmuch more unpleasant there and sometimes
even Catastrophic, The high orone levels also
put a strain on the population, especially older
peopke In extreme heat waves i s not un-
usual for hundreds of peopla to die. This pic-
ture was taken in Pans, France



Some major natural catastrophes in large cities and conurbations

Economic losses

Insured losses

Year Event City Fatalities
{in US$ m, {ih USSm,

original values) onginal values)
1906 Earthquake San Francisco 3000 524 180
1923 | Earthquake Tokyo 142,807 - 2,800 T sw
1955 Flood Calcutta 1,700 65
1962 Flood Barcelona 1,000 100 o
1962 Storm surge Hamburg 347 E&JU B a0 1
1967 Flood Sao Paulo. Rio de Janeiro =800 o T
1972 Earthquake Managua 11,000 800 B 100
1972 | Landslide Hong Kang 80
1976 | Earthquake Tangshan 290,000 5,600 -
1977 | Flood Karachi 375 a
1984 | Hail Munich 950 480
1985 Earthquake Mexico City 9,500 4,000 275
1986 Hail Sydney 100 70
1987 Heat wave Athens >2,000
1989 | Earthquake Newcastle (Sydney) 13 1,200 670
1991 | Hail Calgary 500 h 400
1992 Winter storm New York 19 3,000 850
1992 Hurricane Andrew Greater Miami 62_ o 26,500 ) 17,000
1994 | Earthquake Los Angeles {Northridge) 61 44,000 | 15,300
1995 | Earthquake Kobe 6,430 100,000 3,000
1995 Heat wave Chicago 670
1996 Winter storm New York 85 1,200 600
1996 | Hail Riyadh 272 -
1998 lce storm Montreal, Quebec, Toronta 28 1,500 o 950
1999 | Hail Sydney 1 1,500 ) 960
1999 | Tornado Oklahoma City 51 2.000 T 1485
1999 Earthquake lzmit 17,200 12,000 600
2000 | Tornado Fort Worth 5 650 520

The figures in the table refer to the overall loss from each event In most cases. however, the lfon’s share of the loss was incurred in the criies listed
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Matura: events often result in traffic routes
being blocked. Someumes il is even Impos:
sible to evecuats or leave the affected area
This picture, taken during Hurricane Frances
i the Unitad States, 19908, demonstrates this
problem with great force,

Matural catastrophes often lead to the power
retwork broaking down, In more savare
avents the power 18 somatrmes cut off for
weaeka in milions of howsaholds, and waork 15
constantly intarrupted in Industnal planta and
commearcs, If the power 8 largely suppliod by
wverhend lines - pa here 0 a suburk of Kyolo,
Japan - the vulnerabliny s particularly high

54 Picture an the rght

MNarrow. congested roads considerably am-
par those trying to give assistence. If & natural
catastrophe invilves sgaviral phenomeana at
the same time - as in this cags of flond and
conflagrations a1 Grand Forks on Red River,
Uruted States (1997) - helpers ara often
unable to even reach the scena
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CD-ROM “World of Natural Hazards”
A Munich Re service product of the

new dimension

Background and review

Whenever a risk or a location is to
be assessed, wherever it may be in
the world, and the natural perils are
to be included in that assessment, it
is necessary to know how high the
threatening risk potential from nat-
ural catastrophes is. The result of
the risk assessment may on the one
hand have an impact on the con-
structional design and choice of
location of buildings, industrial
plants, or infrastructure, and on the
other hand influence the design of
the insurance product and the pre-
mium required for it.

The geosclentists at Munich Re
have always endeavoured to make
their unique expertise in this field
available to clients, engineers,
authorities, and other interested
parties. It was with this objective in
mind that in 1978 they produced the
“World Map of Natural Hazards”,
the first and even today unequalled
global representation of natural
hazards — adding to the many publi-
cations that had already appeared
on individual topics This first ver-
sion was followed by two updates
in 1988 and 1998 and by the “Globe
of Natural Hazards”. However, it
was becoming increasingly clear
that such a form of representation
could not provide the required
degree of detail or “convey” the lit-
erally exploding volume of informa-
tion and knowledge. It would there-
fore be necessary to forge new and
modern paths.

55 With the Hazard Pointer the user can make
a quick assessment of the natural hazard
potential at any position on land

Against this backdrop, at the hegin-
ning of 1999, Munich Re started
work on a CD-ROM with the title
“World of Natural Hazards"”. The
aim was to create for the first time
a multimedia tool designed to
present a global view of current
knowledge on natural hazards and
natural catastrophes and hence
provide decisive support for risk
management. For this purpose, the
knowledge Munich Re had gathered
on the subject of natural hazards
over the preceding 25 years was
drawn together in a unique collec-
tion of data. Digital technology and
the analysis of spatial information
using geographical information sys-
tems (GIS) now provide a simple
and fast method of identifying at
the press of a button the natural
hazards threatening any point on
the globe and of making an initiai
approximate evaluation,

What issues can be considered?

In the following we will use a typ-
ical example from the insurance
industry — specifically an under-
writer’s investigation of a distinct
insured object — to show how the
CD can be used (Within the frame-
work of this publication we will only
be able to deal with a fragment of
the wide range of functions avail-
able.)

Example

Natural hazards cover for a semi-
conductor factory in Taiwan, about
60 km south of Taipen:

The "Country Profile” module first
gives a statistical overview of the
geography, population, and eco-
nomic strength of the country, and

the natural hazards threatening the
country as a whole. As the example
shows, Taiwan is highly exposed to
the hazards of earthquake and trop-
ical storm {Fig 56} This s con-
firmed by a list and a map of histor-
ical events taken from the “Catas-
trophe Catalogue™ module (Fig 57}

The exact spatial distribution of nat-
ural hazards and their intensities is
best viewed in the “World Map”
module. The user locates Taiwan as
the target area using the navigating
tool and zooms in The various haz-
ard themes can be selected and dis-
played one by one. Cities, borders,
waterways, and a latitude/longitude
grid can also be activated for better
orientation within the map The nisk
location can be pinpointed exactly
using a list of places (including all
cities with a population of more
than 100,000} and the measuring
facility. Finally, the high-powered
“Hazard Pointer” may then be used
to make a gualitative risk assess-
ment (Fig 55}

In the chosen example, there are
other hazards of very great signifi-
cance In addition 1o those men-
tioned above, namely volcanic
eruption, hailstorm, and lightning
stroke. In the vicinity of the coast
tsunami has to be considered too
If more detailed explanations are
needed on any of the hazards, the
“Basic Information” module with
essential descriptions and illustra-
tive pictures (Fig. 58} can be acti-
vated.

Further useful information may be
found in the “Geo Specials” mod-
ule, where topical issues from the
thematic complex of economics
and environmental change are dis-

55



P A=
—rE——

| s sy

T T—e—

T

)

e

E

I :

A
b

B6 The Country Profila provides a unioue view
of the situation with regard to naturel hazards
for tha country as & whole

67 The ueer can formulete spechic inquiries in
tha Catalogue of Matural Catastrophes

B8 Basic Informatlon providas comprahansive
background facts on 16 natural hazards

59 The scales provide an edifying view of how
humans, arumals, and proparty are affectad
by wandstorm and earthoguakes

56

cussed The sections dealing with
climate change, El Mifio/La Nifa,
and megacities are packed with
images and film matarial as well as
tables, thus providing an excellent
basis for in-depth discussions

Thetools “Glossary” and “Scales”
may be accessed at all imes from
anywhere in the application and
provide constant support on ques-
trons of definition ar frequeantly
used units and scales in the field of
geosciences (e.g. Beaufort, Richter,
Fahrenhait) {Fig. 58).

This comprehensive information,
which is available in two languages
iGerman and English), enables the
usar to make a quick assesament of
the natural hazards that will serve
as a starting point for further action
and consultation. The various sub-
ject areas and detalled information
an the subject of natural hazards
can be selected and linked together
on the basis of the user's own indi-
vidual interests and questions.

Prospects

Future developments will focus on
extending the range and depth of
topics considered and increasing
the geographical resolution, which
is necessary for individual natural
hazards such as flood, landslide,
and avalanche. Our work will also
have to go n the direction of a
rating tool that will provide risk
rmanagement with even more com-
prahensive support. For a better
distribution and updating of infor-
matian in the global focus, the
Internet will 2oon become an
important supplementary compon-
ent in the dissemination of expert-
ise and service products.

In the preduction of this CD wa
endeavoured to set up an optimum
link between geoscientific and
insurance aspects. The CD-ROM i1s a
modern work that reflects [ts own
age. It is certainly not a product that
15 meant for eternity, but it 1s
among the best (in its field) at the
beginning of this new millennium.,
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50 SIGNIFICANT LOSS EVENTS IN 2000

No.

Date

ljaaths

Loss avent Regian Economic Insured ‘ Remarks, description of lossas
losses losses
: Uss m Ussm
1| Jan-Apr. | < Winter damage Mongolia: 3,W 7 a0 Temperatures as low a?-'asﬂc. Sevarest winter for 30 years:.“z.d million farm
. animals killed.
2" Jan.-Dec. | < Drought Afghanistan. Pakistan. India. Tajikistan 35 590 Food and water shortages. Heavy losses in the livestock sactor. 50 million pec
~ affected.
3| 1-6.1 Fi oo_ds, fandslides Brazil: SE 26 Towns cut off from the outside wurld._;lo,ooo homeless. T
4| 14.1 @ Earthquak_eﬁ China: SW i 5 75 Twe gquakes (M 5.9, 6.5). 290,000 houses daFH;'Qed ar destroyed.
6| 16-181 < Forest fires South Africa: Cape Town region i 10 8 Worst forest fire in 30 years. Wine-growing area affected.
6] 22251 | @ Winter storm USA: AL, GA, LA, NC, 5C, TN, VA, NY, | a 350 280 | Maore than 600,000 without electricity. Car Industry affected.
PA, MA
7| 28-30.1 @ Winter storm Kerstin Germany: N. Denmark i 4 100 60 | Wind speeds of up to 160 km,‘h Haavy coastal eresion on the isiand of Sylt,
8| February | < Frost Kenya: SW Severest period of frés'.i iny years. Tea plantations affected.
9| Feb—March| B Floods, tropical Mozambigue. South Africa. Botswana. >1,000 660 50 | Worat floods Tn 50 years. Rivers burst their banks. Dams breached. Infrastruct
cyclone Eline Swaziland. Zimbabwe. Malawi. Zarmbia destroyed. Food and water supplies impaired. Evacuations held up. 950,000 h
less. Millions affected.
10< 52 @ Hailstorm Argentina: C, Santa Isabel I | 14 Damag‘;{:{:ar factory and vehicles. T
[ ‘I~1 "27.2—13.3 @ Tropical cyclone Steve Australia: NE 1 a0 10 | Gusts of up to 170 kmvh. Heavy losses in agricultural and livestock se:;lors.
12| 2.3 @ Tropical cyclone Gloria Madagascar: W, N 130 Numerous hauses flooded. 150 school buildings destroyed. 750,000 affected.
13| 9-16.3 B Flnods Czach Hepuk;Iic: C. W o 80 55 | Rivers burst their banks. tndustrial losses. Damage to infrastructure.
14103 e Trnplcal cvc\of.\.e ‘Mona Tonga: c 4 Da { pply facilities and agricuitural losses.
16 53—29.3 @ Tornadoes USA; TX, Fort Worth, LA 5 s's'E Mf:S c]émaged. Damage to infrastructure.
16( 31.3-13.4 | € Volcanic eruptiom ML Usu| Japan: N, Hokkaido, Abuta More than 10,000 evacuated. -
17| 2.4 ® Trapical cyclone Hudah Madagascar: NE. Mozambigque: G =23 Gusts of up to 280 km/h. 100,000 without food or water.
18| 6-104 B Floods ! Romania: C, W. 'l-rll;ﬁgary' E. NE. Serbia 10 100 Rivers flooded their banks, approx. 10,000 houses and 2,000 kn of agricultur
) land flooded.
19| May <& Freeze frost Ukraine. Belarus 116 Severe losses in the agricultural sector.
20| May-une | BFloods Chine: SE.C - 410 960 Hundreds of thougands of houses flooded. Damage ta infrastruciure and
agricultural losses. Qil production affected.
21| May-Aug. | < Drought lran: C, E, § T T eEaes T | Rivers and lakes dried up. 800,000 farm animals killed. 3 million tonnes of wh
and barley destroyed. (*Loss amount 1998/2000)
22! May-Sept. | © Forest fires, drought USA: AZ, CA, CO, ID, FL, MT, NV, NM, ] »1,000 140 | 85,000 single forest fires throughout the year. 850 houses and 28,000 kim? of f
OR, TX, UT, WA, WY burnt. International fire brigades in action.
23| 45 € Earthquake, tsunami Indonesia: E 41 30 M 6.5. Tsunami 6 metres high. More than 10,00C buildings destroyed. Severe
damage 1o infrastructure.
@ Severe storm, tornadoes, | USA: CT, 1A, IL, IN, NJ, NY, OH, PA, Wi, - ’ 500 240 | Buildings and vehlcles damaged Airports closed.
floods NE, MN, WY, CO
25" 245 1 @VHall_ o Japa C T 350 290 | Hallstones up to 5 cm in diameter. Damage to buildings and crops.
26 27.5 1@ Han T T T Austria: Nw, Upper Austria 20 14 | Cars, greenhouses. and crops damaged.
mﬁ.‘éwmv ) 'b Vm\h_n{e_r‘sturm Glnger Germany. Belgium. Netherlands 5] 200 150 | Gusts of up to 140 km/h. Granes, scaffolding blown over.
Losses in the agricultural sector,
E‘]ungﬁlu\y < Heat wave, drought Eastern Europe. Southeastern Europe 70 300 Temperatures of up to 45°C. Major losses in the agricultural and Ilvssmck sec
29 48 4 Earthquake Indonesia: W 130 & M 7.7 Mw. Damage to bulldings and infrastructure. 2,500 injured.
30! 12-26.6 =] »Sue—\};re storm, ffaé—t]s Chile: N, S, C, esp, Santiago, Valparaiso 15 Worst storm in 20 years. Thousands of houses flooded. Darmage to the infras!
| and agricultural losses. Mare than 70,000 affected.
L % Earthquake Iceland: S, Hella 20 M 6.6. Damage to buildings, roads, and pipelines.
X 32; 3-7.7 @ Hailstorms Austria: C, SE, W 2 125 70 | Hailstones up to § em in diameter. Car depots affected. Losses in the agricult
o sector.
33 5-13.7"‘_"“ <> -beest fif'éé,-%égl V\;ave ) véree;evCW ENS R 25 Nurmerogus farms burnt down, hundreds of greenhouses destroyed. Damage i
; olive plantations and wine-growing areas.
34! 6-9.7 @ Typhoon Kiragi {Ditang) Philippines. Japan. Taiwan 44 300 200 | Wind speeds of up to 1580 kmy/h, tarrential rain {300 mm in a few hours). Loss(
! tha agricultural and livastock sectors.
35! 14.7 - @ 'I'.(.:;rliacl-;:)w" T Ceﬁ;ﬂ;}}\:’,ﬁlﬁer};ﬁﬁeab;; 10 13 10 | F-3 tornado {Fujita scale). Camplng swle devastated.
36| 21-26.7 H Floods Sweden: C, N 8 5 | Infrastructure affected. Hydroelectric power stations damaged.
37| Aug.—Oct.  E Floods India: E, N, NE. Nepal: C 1,660 1,200 Thousands of villages flooded. Traffic routes blocked. Severe losses in the
: agricultural and livestack sectors. 3.5 million homeless/evacuated.
38| 22-238  ® Typhoan Bilis Taiwan: S 11 135 3 | Wind speeds exceeding 180 km/h. Road and air traffic disrupted. One millian
households without electricity. Finangial markets closad.
39| 30-31.8 @ Typhoon Prapiroon {No.12)| South Korea. North Korea: NE, € 42 150,00C houses damaged or destroyed. Damage to infrastructure.
I 4]] Sept.-Oct. Floods Cambadia. Vietnam. Laos. Thailand - ?560 450 Wore than 320,000 houses badly damaged or destroyed. Losses | m agr\cultun
livestock sectors. Four million homeless.
41| Sept.—Oct. EFloods Bangladesh: W, SE 130 500 700,00C houses, 1,100 km of road damaged. Losses in aguaculture sector. 1.3
evacuated.
42| 13-12.9 H Floods, Typhoon Sacmai Japan. South Korea. Russia 25 1,500 1,050 | Record precipitatian. Tens of thousands of buildings flooded. Car industry aff
43| 20.9-3.10 @ Hurricane Keith Belize. Mexico. Nicaragua. Honduras. 21 280 Wind speeds of up to 215 ken/h, Damage to infrastructure and agricultural los
Guatemala
;!4 cht.fNDv, . Bl Flocds Great Britain: England, Wales. — 10 >1,500 N:?DD Rivers burst their banks. Buildings damaged. Thousands e-\-r.':;c.u.;.te.(-l:“ S
. Ireland: §
45| B.10 & Earthquake Japan: W, Tettori 150 20 | M 6.5 Mw. 2,200 buildings damaged. Porl facilities damaged. Liquefaction. Dz
T 1o infrastructure.
-j‘lﬁ 13-20.10 | B Floods, landslides ltaly. Switzerland. France 33 8,500 420 | Damage to buildings and infrastructure. Electricity and water supp\\;“i‘n't-enr";{l;t
, Car industry affected.
47| 28-31.10 | @ Typhoon Xangsane Philippines. Taiwan 103 70 Numerous villages floaded. 40,000 homeless.
. 48| 18-23.1 ! Bl Floods Australia: E 250 Tarrential rain (up to 300 mm/12 hours). 200,800 km? flooded. Damage to infr:
i ' structure and agriculiural losses.
. 48| 26-27.11 @ Winter storm Maldavia: N, C | 30 36,000 power pylons damage“a-,wt;m -thirds of the country without electricity.
E | ! Damage to infrastructure.
69712 [ & Sovers siorm, tomadoes | USA: AL CT, FL, GA, K, MA, M5, NC, - 12 500 300 | F-4 tornado (Fujita scale). Buildings and cars damaged. Pawer supply interru
‘ NJ, NY, PA, Rl, SC, TE
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